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Fig.1 Simplified model of in-situ leaching
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Fig. 2 Calculation model of downslide strength
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Fig.3 Calculation model of anti-sliding force
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Table 1 Physical property indexes of ion-type rare earth soil

P ilit
Soil Density/ ~ Water Void ermealfn Y
catego (grem™) content/%  ratio cocfficient/
gory g (md ™)
Surface soil 2.15 18.19 0.49 0.14
Mineral soil 1.71 18.27 0.89 0.43
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Fig. 4 Field test chart of shear strength of ore body
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Fig. 8 Column leaching tests chart of unsaturated soil
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volume water content
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Fig. 14 Seepage calculation diagram of slope model
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Table 2 Theoretical model and numerical model calculation

value of critical liquid injection range

Theoretical model Numerical model Absolute value

Sl((lr))e/ calculation calculation of relative
value/m value/m error/%
25 26.28 22.70 15.77
30 23.56 20.03 17.62
35 20.21 16.93 19.37
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Calculation of critical liquid injection range in
full clad ion-absorbed rare earth mine

HONG Ben-gen', LUO Si-hai?, HU Shi-li%, WANG Guan-shi’

(1. School of Resources and Environmental Engineering, Jiangxi University of Science and Technology,
Ganzhou 341000, China;
2. School of Architectural and Surveying and Mapping Engineering, Jiangxi University of Science and Technology,

Ganzhou 341000, China)

Abstract: For completely covered ionic-type rare earth mine, it is of great significance to master the calculation method
of critical liquid injection range for determining the reasonable liquid injection range. The potential landslide mass was
divided into two parts by liquid injection boundary, the potential landslide mass in liquid injection area provides glide
force, the potential landslide mass in uninjected liquid area provides anti-sliding force. Based on the earth pressure
calculation method of cohesive soil and simplified Bishop method, the theoretical model of critical liquid injection range
under steady seepage condition was established. The validity of the theoretical model was verified by numerical results
and field displacement monitoring results. The results show that, first, for a simple slope with a slope of 25°, 30° or 35°,
the absolute relative error between theoretical model calculation value and numerical model calculation value of critical
liquid injection range is less than 20%, the absolute relative error is smaller, the validity of the theoretical calculation
model of critical liquid injection range is preliminary explained. Second, for a field slope, the slope safety factor
calculated by the theoretical model coincides with the variation of slope displacement, the validity of the theoretical
calculation model of critical liquid injection range is explained again.

Key words: ionic-type rare earth mine; glide force; anti-sliding force; slope safety factor; critical liquid injection range
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